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摘  要 
微机电系统、无线通信技术、微型传感器技术和嵌入式技术等技术的进步，
推动了无线传感器网络的产生和发展。无线传感器网络是由部署在监测区域内大
量的廉价微型传感器节点组成，通过无线通信方式形成的一个多跳的自组织网
络。它能够协作地实时监测、感知和采集各种环境或监测对象的信息，并对其进
行处理，再传送给观察者。无线传感器网络已成为工业界及学术界的一个研究热
点，有着非常广阔的应用前景。 
介质访问控制（MAC）协议决定了无线信道使用的方式，在传感器节点之
间分配有限的通信资源，已成为无线传感器网络研究热点。本文从低能耗和低时
延的角度研究无线传感器网络中的 MAC 协议。 
MAC 协议大致分为两大类：基于竞争的 MAC 和基于时分复用的 MAC。
S-MAC 协议是一种典型的基于竞争的 MAC 协议，较好地满足了无线传感器网
络中的能量需求。但是，S-MAC 作为一种具有固定占空比的 MAC 协议，对于
数据流随时间和位置变化的场景，其性能表现不好。本文在其中引入自适应占空
比，在网络流量突发状况时对节点的占空比及时作出调整。分析和仿真结果表明，
我们的改进方案使节点的活动时间能够较好地适应通信负载的动态变化，减小了
时延及丢包，提高了网络吞吐量，并明显地降低了能耗。 
 
关键词：无线传感器网络；介质访问控制（MAC）；S-MAC
厦
门
大
学
博
硕
士
论
文
摘
要
库
厦
门
大
学
博
硕
士
论
文
摘
要
库
Abstract 
 
 
Abstract 
The rapid development of the micro-electro-mechanism systems, technologies of 
wireless communication, micro-sensors and embedded computing promotes the 
emergence and development of wireless sensor networks. Wireless sensor network 
(WSN) consists of a certain number of smart sensors which form a multi-hop Ad Hoc 
network by radio communications in sensor field. It can be used for sensing, 
collecting and processing information of monitored objects. The wireless sensor 
network has become one of the research hotspots in the industry and academia. It has 
shown a great prospects in the future. 
Media Access Control (MAC) Protocol, which decides how to share wireless 
channels, allocates the limited communication resource among sensor nodes, and it is 
a intensively studied topic in WSN. MAC Protocols in WSN are mainly classified into 
two types, namely, contention-based protocols and time division multiple access 
based protocols. S-MAC protocol is a typical contention-based MAC Protocol, being 
put forward to meet the power demand of WSN. However, as a protocol with fixed 
duty cycle, S-MAC does not perform well for scenarios with data flows fluctuating 
with time and location. In this thesis, we propose a novel scheme with adaptive duty 
cycle. Analysis and simulation results show that the improved protocol, by adapting 
with traffic load, reduces the latency and loss, increases throughput, and significantly 
reduces energy consumption. 
 
Key words: Wireless Sensor Network; MAC Protocol; S-MAC
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